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(54) Tool and method for expanding a pipe end

(57) A pipe end is expanded by an expander tool (1)
comprising a plurality of jaws (10), which are radially mov-
able in relation to a center axis between a retracted po-
sition and expanded position. The jaws (10) when retract-
ed are intended to be inserted into the pipe end. The jaws
(10) have outer jaw surfaces which are intended for en-
gagement with the inner surface of the pipe end and
which lie adjacent to one another in the retracted position

of the jaws (10). The tool (1) further comprises a piston
(2) or a cone with a tapered end for moving the jaws (10)
between said positions and means moving the piston (2)
or the cone in a reciprocating manner in the axial direction
for expanding the pipe end. The tool (1) further comprises
support structures whereby the jaws (10) are supported
in a circumferential direction in the expanded position. A
method for expanding a pipe using such a tool is also
disclosed.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a tool for expanding a
pipe end, the tool comprising a plurality of jaws, which
are radially movable in relation to a center axis between
a retracted position and an expanded position and which,
when retracted, are intended to be inserted into the pipe
end, wherein the movable jaws have outer jaw surfaces
which are intended for engagement with the inner surface
of the pipe end and which lie adjacent to one another in
the retracted position of the jaws, a piston or cone with
a tapered end for moving the jaws between said posi-
tions, and means moving the piston or cone in a recip-
rocating manner in the axial direction for expanding the
pipe end.
[0002] Further, the invention relates to a method for
expanding a pipe end with the aid of an expander tool,
the expander tool comprising a plurality of jaws that are
radially movable in relation to a center axis between a
retracted and an expanded position, wherein said jaws
have outer jaw surfaces which are intended for engage-
ment with the inner surface of the pipe end and which lie
adjacent to one another in the retracted position of the
jaws, and a piston or a cone with tapered end for moving
the jaws between said positions, whereby the piston or
cone is moved in a reciprocating manner in the axial di-
rection for expanding the pipe end.
[0003] Pipes are nowadays also made from a material,
which has memory capacity, i.e. the pipe automatically
strives to essentially return to its original shape and form
after having been expanded. One example in this regard
is pipes that are manufactured from cross-linked poly-
olefins, such as cross-linked polyethylene PEX, which
possesses active memory capacity at temperatures as
low as room temperature. For such pipes, a pipe con-
nection is established by expanding one end of the pipe
and inserting into the widened pipe end a connector,
which acts as a part of a pipe connecting piece and which
is retained in said pipe end until the pipe is shrunk to an
extent at which it is able to firmly grip the connecting
piece. Optionally, a clamping sleeve made of a resilient
material, for instance metal or plastic, which may be the
same plastic material as the material from which the pipe
is made, is expanded and shrunk over the pipe end in
order to further enhance the holding and the sealing pres-
sure in the pipe connecting region. The clamping sleeve
can be expanded at the same time as the pipe end is
expanded, with the clamping sleeve in position around
said pipe end.
[0004] EP 0417674 discloses an expander tool for ex-
panding a pipe end. The expander tool includes a number
of jaws, which can be moved radially in relation to a center
axis between a retracted position, in which the jaws lie
close together, and an outer, pipe expanding position.
The jaws have outer jaw surfaces, which are delimited
by mutually opposing jaw edges and are intended for

engagement with the inner surface of the pipe end and
which are at least essentially circularly arcuate in shape
when seen in cross-section. However, the opposing edg-
es of the outer jaw surfaces tend to produce on the inner
surface of the pipe end continuous grooves or score lines,
which extend in the direction of the longitudinal axis of
the pipe. When a fluid under pressure flows through a
pipe connection that has been established by the expan-
sion method, the fluid tends to follow the score lines and
seep through the pipe connection. Thus, the tightness of
the joint is not adequate.
[0005] EP 0 682 758 discloses a corresponding ex-
pander tool also comprising recesses on the outer sur-
face of the jaws. These recesses cause promontories on
the inner surface of the pipe by causing interruptions in
the score lines that are liable to be formed by the jaw
edges on the inner surface of the pipe end during the
final stage of the pipe end expansion process. However,
the result is that the inner surface of the pipe end is not
even, whereby the pipe connection is not always tight
enough.
[0006] WO 95/10000 discloses an expander tool in
which the radial distance of the outer jaw surfaces from
the center axis increases from the insertion end of said
jaws to their opposite end. The pipe end is expanded in
stages, i.e. the mutually retracted jaws are inserted to a
given distance in the pipe end and then brought to an
expanded state while expanding the pipe end to a rela-
tively small extent, whereafter the jaws are again brought
together or retracted and inserted further into the pipe
end. The jaws are then again brought to an expanded
state while further expanding the pipe end. The method
is repeated until the pipe end has been expanded to the
extent desired, for instance until the outer jaw surfaces
have been inserted at full length into the pipe end and
brought to an expanded state, whereupon the jaws are
withdrawn from said pipe end after having been returned
to the retracted state or position. However, using the tool
requires carefulness and quite high skills in order to en-
sure that the connection is tight enough.
[0007] EP 1 118 401 discloses an expander tool in
which the jaws are mounted in a bushing. The jaws are
brought to an expanded state by a tapered piston. The
bushing and thereby the jaws are axially movable. When
the jaws are moved axially closer to the piston, the ex-
panded state of the jaws is larger. Thus, the axial dis-
placement of the jaws allows widening of the pipe end in
stages. However, the structure of the expander tool is
rather complicated and it is quite difficult to manufacture
the tool and use the tool to achieve a tight enough con-
nection.
[0008] WO 2009/000966 discloses an expander tool
comprising a plurality of jaws that are radially movable
between a retracted and an expanded position. The jaws
have outer jaw surfaces which are intended for engage-
ment with the inner surface of the pipe end and which lie
adjacent to one another in the retracted position of the
jaws and have an at least generally circular arcuate
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shape in cross-section. The expander tool further com-
prises a piston or cone with a tapered end for moving the
jaws between the retracted and the outer expanded po-
sitions and the piston is moved in a reciprocating manner
in the axial direction before expanding the pipe end grad-
ually in the stages. The axial reciprocating movement of
the piston is guided to rotate the jaws to a certain extent
in a circumferential direction after each expansion stage.

BACKGROUND OF THE INVENTION

BRIEF DESCRIPTION OF THE INVENTION

[0009] The object of the invention is to provide a new
tool and method for expanding pipe ends.
[0010] The tool of the invention is characterized in that
the tool comprises support structures for supporting the
jaws in a circumferential direction in their expanded po-
sition.
[0011] Further, the method of the invention is charac-
terized in that the jaws are supported in a circumferential
direction in the expanded position.
[0012] According to an embodiment a pipe end is ex-
panded by an expander tool comprising a plurality of
jaws, which are radially movable in relation to a center
axis between a retracted position and an expanded po-
sition. The jaws when retracted are intended to be insert-
ed into the pipe end. The jaws have outer jaw surfaces
which are intended for engagement with the inner surface
of the pipe end and which lie adjacent to one another in
the retracted position of the jaws. The tool further com-
prises a piston or a cone with a tapered end for moving
the jaws between said positions and means moving the
piston or the cone in a reciprocating manner in the axial
direction for expanding the pipe end. Yet further the tool
comprises support structures, whereby the jaws are sup-
ported in a circumferential direction in the expanded po-
sition. Thus, in the expanded position the jaws are pre-
vented from moving in the circumferential direction. Thus,
the gap between the edges of the jaws in the expanded
position remains equal when compared to the other gaps.
Thus, the solution provides same gap distance all around
the tool and the jaws are thereby uniformly expanding
the pipe. These features provide the advantages of im-
provement in tightness of the connection and thus less
leakages in the connection. Yet further, a reduction in
time to tightness and also a reduction in the variation of
tightening time are achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention is further described in the at-
tached drawings, in which

Figure 1 is a schematic cross-sectional side view of
an expander tool,
Figure 2 is a schematic view of an end of an expander
head;

Figure 3 is a schematic view of the expander head
according to Figure 2 a sleeve disengaged;
Figure 4 is a schematic view of a jaw;
Figure 5 is a schematic side view of a cone and a
jaw, and
Figure 6 is a schematic side view of a cone and a
jaw according to another embodiment.

[0014] For the sake of clarity, the figures show some
embodiments of the invention in a simplified manner. In
the figures, like reference numerals identify like ele-
ments.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Figure 1 shows an expander tool 1. The ex-
pander tool 1 comprises a piston 2 that has a tapered
end. The piston 2 is moved in a reciprocating manner in
the axial direction by means of an electric motor 3. The
piston 2 only moves in the axial direction, and so it does
not rotate. The power of the electric motor 3 is transferred
to move the piston 2 by using a gearbox 4. The expander
tool can also be formed such that the reciprocating move-
ment of the piston is achieved by manual, pneumatic,
hydraulic or any other suitable means.
[0016] The expander tool 1 comprises a housing 5 in
which the piston 2 can be moved in a reciprocating man-
ner. An expander head 6 is attached to the housing 5.
[0017] The expander head 6 comprises a screw-on
cover 7, which is attached to the threads on the outer
surface of the housing 5. The cover 7 includes a through-
penetrating central opening and a circular groove 8, in
which radial parts 9 of segments or jaws 10 are received
in a manner which will permit the jaws 10 to move radially
but not axially relative to the ring groove 8. The radial
parts 9 are provided with peripheral grooves, which re-
ceive an annular spring 11, which surrounds the jaws 10
and which endeavours to hold the jaws in their retracted
state or in a position in which they lie against the piston
end 2.
[0018] The tool is expanded by moving the piston 2
forwards from its withdrawn position, whereby the ta-
pered end of the piston 2 engages with bevelled surfaces
on the jaws 10 and forces the jaws 10 apart. The number
of jaws 10 may be, for example, 6 or any other suitable
number. The jaws 10 move radially outwards in relation
to a center axis of the piston 2. The jaws 10 have outer
jaw surfaces which, when seen in cross-section at a right
angle to the piston axis, are at least generally arcuate in
shape and lie adjacent to one another when the jaws 10
are in a retracted state or position.
[0019] The radial distance of the respective outer jaw
surfaces from the center axis of the piston increases from
their forward ends or insertion ends to their opposite or
rear ends. This increase in distance can be effected con-
tinuously, as shown in Figure 1, or stepwise.
[0020] When expanding one end of a pipe which is
made of a material having memory capacity, the jaws 10
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are contracted so that the outer diameter of the insertion
end of the tool will be smaller than or essentially equal
to the inner diameter of the pipe end to be expanded.
The insertion end of the tool is inserted into said pipe end
along a distance which is much shorter than the full length
of the jaws 10. The jaws 10 are moved apart and then
returned to the retracted position and the tool is then
moved further into the now slightly expanded pipe end.
The procedure is repeated until the pipe end is in abut-
ment with a step 12 of the jaw 10. The steps 12 in the
jaws 10 thus form a stop edge for the pipe. A pipe con-
necting piece can be inserted into the widened pipe end
after removing the jaws 10 therefrom and the pipe end
is crimped around said connecting piece.
[0021] The expander head 6 comprises a sleeve 13
which is attached to the threads on the inner surface of
the cover 7. The sleeve 13 is positioned around the jaws
10. The structure of the sleeve 13 is more clearly seen
in Figure 2 and especially in Figure 3.
[0022] In Figures 2 and 3 the piston 2 is moved such
that the jaws are in their outer expanded position. The
sleeve 13 comprises support surfaces 14 which support
the jaws in a circumferential direction in their expanded
position. Each jaw 10 comprises jaw edges 15, which lie
against the support surfaces 14. Preferably the support
surfaces 14 are formed such that they support the jaw
edges 15 already when they are moving towards their
expanded position. Preferably also the jaw edges 15 form
a surface extending in the radial direction of a corre-
sponding jaw 10 such that the surface of the jaw edge
15 lies against a corresponding surface of a support sur-
face 14 when the jaws 10 are moving towards their ex-
panded position. Thus, preferably the support surfaces
14 are so long that they start to support the jaws in a
circumferential direction immediately when the jaws 10
start to move from their retracted position towards their
expanded position.
[0023] When the jaws 10 are supported in a circum-
ferential direction the gap between each jaw is kept equal.
Thus, the structure of the tool is kept symmetrical al-
though the jaws are in their expanded position whereby
the pipe end is expanded symmetrically.
[0024] In the embodiment shown in Figure 4 the radial
part 9 of the jaw 10 is provided with protrusions 16. The
protrusion 16 can be formed at the front side of the radial
part 9 or at the back side of the radial part 9 or both as
shown in Figure 4. Of course the groove of the cover 7
is provided with corresponding grooves for the protru-
sions 16. The sides of the grooves and the sides of the
protrusions 16 form support surfaces in a radial direction
of a corresponding jaw 10 whereby these support sur-
faces support the jaws in a circumferential direction.
[0025] Figures 5 and 6 show embodiments in which
the jaws 10 are supported from their inside. In Figure 5
the jaw 10 is provided with a groove 17 and the cone 2
is provided with corresponding protrusions 18. If each
jaw is provided with one groove 17 the number of the
protrusions 18 in the cone 2 corresponds to the number

of the jaws 10.
[0026] In the embodiment shown in Figure 6 the jaw
10 is provided with a protrusion 20 and the cone 2 is
provided with the corresponding grooves 19. When the
jaws 10 and the cone 2 are provided with grooves and
corresponding protrusions the jaws are supported in the
circumferential direction all the time i.e. when the jaws
are in their retracted position and in their expanded po-
sition and between said positions. For the sake of clarity
the jaw 10 and the cone 2 are shown in Figures 5 and 6
separated but of course in the expander tool the cone 2
and the jaws 10 contact each other essentially continu-
ously. It is also possible to combine the structures shown
in Figures 5 and 6 such that both the jaws 10 and the
cone 2 comprise both grooves and protrusions.
[0027] In some cases the features disclosed in the
present application may be used as such, irrespective of
other features. On the other hand, the features set forth
in the present application may, when necessary, be com-
bined in order to provide different combinations.
[0028] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims. Preferably the pipe end is expanded gradually in
stages and after each expansion the jaws are rotated in
the circumferential direction i.e. the position of the jaws
in the circumferential direction is changed after each ex-
pansion stage. The change of the position can be made
manually by rotating the tool or the tool can comprise a
structure which causes the rotation of the jaws. Thereby
the reciprocating motion of the piston is controlled to ro-
tate the jaws to a certain extent in the circumferential
direction.

Claims

1. A tool for expanding a pipe end, the tool (1) compris-
ing
a plurality of jaws (10), which are radially movable
in relation to a center axis between a retracted po-
sition and an expanded position and which, when
retracted, are intended to be inserted into the pipe
end, wherein the movable jaws (10) have outer jaw
surfaces which are intended for engagement with
the inner surface of the pipe end and which lie adja-
cent to one another in the retracted position of the
jaws (10),
a piston (2) or cone with a tapered end for moving
the jaws (10) between said positions, and
means moving the piston (2) or cone in a reciprocat-
ing manner in the axial direction for expanding the
pipe end,
characterized in that the tool (1) comprises support
structures for supporting the jaws (10) in a circum-
ferential direction in their expanded position.
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2. A tool according to claim 1 characterized in that
the support structures are formed as support surfac-
es (14) in a radial direction of a corresponding jaw
(10).

3. A tool according to claim 2, characterized in that
the tool comprises a sleeve (7) around the jaws (10),
that the sleeve (7) comprises the support surfaces
(14) and that each jaw (10) comprises jaw edges
(15) which lie against the support surfaces (14) when
moving towards their expanded position.

4. A tool according to claim 3, characterized in that
the jaws (10) comprise jaw edges (15) forming a sur-
face extending in the radial direction of a correspond-
ing jaw (10) and lying against the support surfaces
(14) when moving towards their expanded position.

5. A tool according to claim 3 or 4, characterized in
that the jaw edges (15) lying against a corresponding
support surfaces (14) being formed such that they
start at a distance from the tip of the jaw (10) such
that a step (12) is formed in the jaw (10).

6. A tool according to claim 5, characterized in that
the step (12) forms a stop edge for the pipe.

7. A tool according to any one of the preceding claims,
characterized in that the piston (2) or cone com-
prises protrusions (18) and each jaw (10) comprises
a corresponding groove (17) whereby the grooves
(17) and protrusions (18) form the support structures.

8. A tool according to any one of the preceeding claims,
characterized in that each jaw (10) comprises a
protrusion (20) and the piston (2) or cone is provided
with corresponding grooves (19) whereby the
grooves (19) and protrusions (20) form the support
structures.

9. A method for expanding a pipe end with the aid of
an expander tool (1), the expander tool (1) compris-
ing
a plurality of jaws (10) that are radially movable in
relation to a center axis between a retracted and an
expanded position, wherein said jaws (10) have out-
er jaw surfaces which are intended for engagement
with the inner surface of the pipe end and which lie
adjacent to one another in the retracted position of
the jaws (10), and
a piston (2) or a cone with tapered end for moving
the jaws (10) between said positions,
whereby the piston (2) or cone is moved in a recip-
rocating manner in the axial direction for expanding
the pipe end,
characterized in that the jaws (10) are supported
in a circumferential direction in the expanded posi-
tion.

10. A method according to claim 9, characterized in
that the jaws (10) are supported in the circumferen-
tial direction also when they are moved from the re-
tracted position to the expanded position.
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